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Eukaryotic RNA polymérase II (or B) consists of 10 to 14
polypeptides ranging from 220 to 10 kD (1). The understanding
in molecular terms of the initiation and elongation processes and
their control by specific trans-acting regulatory proteins will
ultimately require the cloning of all components of the
transcriptional apparatus. We describe the molecular cloning and
characterization of the cDNA encoding the human polymerase
I largest subunit, RPBhl. An earlier attempt had led to the
isolation of a partial human genomic clone (2).

In the present study, lambda-Zap HeLa cell cDNA libraries
were screened with probes derived by specific PCR-mediated
amplification of mouse cDNA sequences (3). Several overlapping
c¢DNA clones were isolated and sequenced on each DNA strand
by automated or manual sequencing. One of them comprised the
entire RPBh1 coding region. The predicted 1970 amino acid
sequence (calculated MW of 217205), is presented in Fig. 1. The
comparison of the human sequence with the corresponding
published mouse sequence (3) revealed two differences. The first
alteration is a threonine residue at position 1856 in man, instead
of an alanine in mouse. This change occurs within the conserved
carboxy-terminal domain (CTD) of the protein, on the 38th
heptapeptide repeat YTPTSPK, as originally defined (3). Note
that the sequence of this element in hamster (4) is identical to
that in man. The second difference is the sequence between
residues 1498 and 1537, which replaces a single arginine residue
in the mouse homologue. This element most likely corresponds
to an additional exon which must have been overlooked upon
reconstruction of the predicted coding frame from the mouse
genomic sequence. Reexamination of the sequence of intron 26
(see 3 and EMBL M12130) indeed revealed motifs compatible
with genuine splice acceptor (5'-CTCTTTGCAG-3') and donor
(5'-GTGAGT-3’) sites, on the 5’ and 3’ sides of this exon. If
one corrects the mouse sequence for this exon, the alanine to
threonine alteration in the CTD remains the only difference
between the mouse and human proteins, with a corresponding
nucleotide conservation of 89.4%. Strikingly, the 5’ untranslated
region is significantly more conserved (about 85%) than the 3’
untranslated region (about 50%) in these two organisms.

The results of a computer analysis of homologous peptide
sequences from prokaryotes and eukaryotes, are summarized in
Fig. 1. A number of invariant residues were identified, most of
which delineate conserved domains (A —J). Although the high
degree of conservation of these domains may reflect functional
significances, their role remains unknown. The particularly
elevated number of basic residues in domain D suggests its
involvement in a possible DNA-binding region. A putative
C,H,-type zinc-binding element (residues 71 to 87), conserved
among eukaryotes, may also contribute to this function (3) or

be implicated in important protein-protein interactions. Clearly,
these conserved domains constitute privileged targets for future
functional analyses.
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Predicted peptide sequence of the RPBh1 cDNA. Amino acid residues underlined
are discussed in the text. Those which are unchanged in H. sapiens, M. musculus
(3), D. melanogaster (5), S. cerevisiae (6), S. acidocaldarius (7), H. halobium
(8) and E. coli (9) are boxed. Unvariant residues separated by 5 or less variable
residues have been arbitrarily grouped as conserved domains (A —J). The carboxy-
terminal domain (CTD) spanning the 52 heptapeptide repeats is shadowed. A
schematic representation of RPBh1 is shown at the bottom, with the relative
positions of the A—J and CTD domains drawn at scale.



